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A suggested approach, termed value analysis, to- 
studying the^ cost effectiveness of alternativp 'plans for 
vocational-technical facilities presents a series of cost diagrams 
and decision matrices, with efxplication . The diagrammed step-s are:^ 
^(1) Value-Analys5.s Qost Schedule, representing a hypothetical 
facility being* planned an'^ shoving estimated costs for the desired , 
accommodation; (2) Cost/Achievement P.elationship of Various / 
Alternatives, presenting a method of ranking cost data for facility 
and program operation costs and r^l^ting reliable job placements to 
costs of various •^alternative programs; (3) Decision Matrix for Three 
'Alternatives, illustrating decision making between several options 
•within a program area; {^) Established Relationship B^^ween Cost 'and 
Appraisal Score (l^rmali3:at ion Procedure) , Cj^nverting^costs into 
normalised appraisal scores to determine rqrlative values of the 
various options; (5) Decision Matrix for Fc^yr Vocational/Technical 
Programs Competing for Space in New Construction, illustrating the 
use of the decision^matrix approach for making decisions between 
program areasV and (6) High to Low Relative Value Options witli Costs, 
identifying where deletions must be made^^ It is suggested tha^t value 
analysiig • planning- techniques are tools for better decision making/ In 
particular value analysis provides documentation to substantiate 
'major planning decisions. (LH) • ' ^ , » 
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Most of the decision^ any of us make are bas^d \jpon what can 
be termed presumptive knowledge. We presume that we have analyzed all 
relevant factors. This is an ' acceptab 1 e situation as long as^ur decisions 
are relatively inconsequential, affecting ourselves alone or our immediate 
family .and .friends or do not involve- large sums of money or have major impact 
upon the lives of others. But what of those decisions whi.ch carry the seeds 
of future commi'ttment? Tttere 'are plenty of these In vocational and technical 
education: decisions to create and fund new instructional programs, decisions 
to reduce or delete existing program^, decisions to plan and build^J;)ie 
physical facilities nee^d for these vocational-tfechnifal .programs. How can 
we mak^ these plarming decisions on a more rational ^asis? A body of 
analytical techn^ques are available which can improve anyone's decision- 

aking process. Generally termed ^'value analys i s"*. f rom its origins in 
AmeVican industry as a methodology for studying cost effectiveness of 
alternative manufacturing methods, the procedures are relatively simpJe, 
eas I ly ' implemented by anyone of reasonable 4 n tel 1 i gence , and applicable to 
any de6i s ional setting. 

A' fundarmental s ta rt i ng 'po i nt f^ good decisions is. cost. Figure 
•1 represents a Va 1 ue~ana 1 ys i s schedule for^a hypothetical vocational facility 
being planned. As you can see from this schedule, a series^of program 
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spaces are defined by area (column k) , by pjanned capacity at any one time 
(column 5 - "Units of Use"), by the number of students processed over a given 
peViod of time (column 6 - "Output Units"), by "Base Cost" (which is the cost 
of the rough construction of the space), by the "Ancillary Space Cost" (which 
is the cost of a^ ^ro-rata share of building service spaces such as corridors, 
nechanical rooms, tol lit' rooms, etc., attributable to the area shov^n in 
column A), the "Added Cost" of the space (which is the cost of frnishes, 
loose and fixed equipment, and everything else needed to make the space usable 

Q 

for instruction), and "Total Cost"- (which is the sum of col umns^ 7-9) • This 
schedule i s, summa r i zed in the Figure 1 example but in.actuality will run to 
many pages of detailed cost data. This schedule should be prepared prior to 
the development of schematic architectural plans'and should include any and 
all programs which are under consideration for inclusion in*a new facility. 

The total estimated cost may well exceed whJ9t you knqw are the 
available funds but resist the temptation to get too cos t -consc i ous at this 
stage of value analysis. ' How do you acquire these cost estimates? Obviously, 
this procedure 'requires extremely detailed and accurate costing. If your 
architect is'al ready under contract and has a competent value engineering 
department ,^ he can- provide this information based upon your imput. Or tou 
tan engage one of the followTng to provide this data: an architectural firm 
4on a t ime-and-mater ial s basis) which 'has'a good value-analysis capability,, 
a professional estimating firm, or .a reputable large contractor (again on a 
t ime-and-m^ter ial s basis) who has a val ue-eng ineer i rag staff. 

- The last two columns in FigureJ provide the "Cost per .Unit of 
Use" and the "Cost per Output Unit" ( i .e . , cost divide'd by number of students 
processed or graduated in a given period of time). These#o]umns give relative 
rather than absolute cos t s ,' perm i 1 1 1 ng cross-comparison of program costs. 
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Cost per output unit (or program graduate) does not tell the 
whole story. We should really relate that cost 117 some mann^r^to actual or 
estimated job placement rates. Figure 2 Indicates one method of ranking^ 
cost data for facility and program operation costs. A number of alter- 
nativ^spaces and programs are compared us i ng percent of reliable job 
placement (column 'a'), the capital cost of the facilities (column 'b') as 
derived from the detailed cost analysis in Figure 1, the estimated (or 
actual) program operation cost of the alternative (column 'c'), and the 
cost per percent of reliable Job placement if alternative approaches to the^^ 
same occupatlonaT goal are being listed (and assuming that the number of 
students -in each alternative program are identical) or_ the cost per job 
placement if non-alternates are being considered. A "Worth Ceiling" is ♦ 
useful as an additional column, supplying an upper l^mit beyond. which higher 
costs will not be accepted. The worth celling is usually the cost of what-^ 
ever program and program facility approach is currently in use. That is, 
you generally do not want to accept an alternative program which is going to 
cost more than you are presently spending to accomplish the same goals. Any 
alternative approach which exceeds the worth ceiling is excluded from further 
consideration. And although the worth ceiling is not generally used in the - 
aTialy^is of non-alternates, it can be and i.t^erVeS as a way of forcing 
rigorous planning by r^uiring that new facilities and the attendant program 
operational costs fall at or below a given limit, which limit can be relativel 
-arbitrary or;^ based upon the costs of other similar programs^ e 1 sewhere. 

A number of estimates have to be made at this stage and decimal- 
point accuracy is neither possible nor particularly *desi rable. You will 
probably- have to estimate the) percenj: of reliable job placement likely (unless 
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m existing progran can >.erve as a guide) and you will almost surely have 
t -iake an educattid guess at the operational cost of each program per year 

,'itfing, materials, utilities, maintenance, etc.). Bat keep in mind that 
. iiat we are doing in program value-analysis is emphasizing v^l ue , not 
accurate and f^recise cost accounting. ^ 

] From this proce^txire in Figure 2, you should be able to select 

the une alternative fronn among two or more which has the mos t "f^avorab 1 e cosj:*- 

\ 

t(>-benet it relationship or, \rf the case of non-alternates, a set of compar- 
ative cost f i qures ^wh i ch can be ranked in a subsequent decision matrix. 

Cosj., however, is only one of the elements important in deciding 
which spaces and programs 4re to be i ncl uded 'wi t h i n a limited building and ^ 
operating budget and which should be deferred or excluded. The use of a 
decision matrix forces the definition, weighting, and valuation of explicit' 
criteria. In Figure 3, a decision matrix has been developed to assist in 
deciding which of several program options is best: a convent i ona T g roup- 
instructed we^lding technology program, a highly individualized, self-paced 
welding instruction program utilizing the principles of Individually Guided 
Education (IGE), or a program using a local industrial plant with on-site 
instructional staff and ancillary instructional facilities, (space and some 
equipment') supplied by the district. Six criteria have been selected as 
those relevant to deciding which option is most desirable. The specific 
criteria will, natural ly , ^be somewhat^ di f f-erent i n each case. A we i ^ht is 
establi-shed for each criterion, preferably such that the sum of all the 
wefghting factors equals unity (l.O) and each weighting reflects the 
dec i s ion-maker 's'^valuat ion of the relative importance which should be 
accorded each criterion. In the case of Figure >, it can be seen that 
"Operational Cost" has been accorded the heaviest single weight (.3) and 



''Community Use" the lightest singfe weight (.05). 

Now 'we are ready to establish appraisal scores for each option 
.>n 'each of the six«defeision criteria. V/here you are dealing with quantifi- 
able data su&b as the "Initial 'Cost" and "Operational Cost" criteria are 
dependent upon, it is feasible^to develops graphing arrangement such as • 
in Figure k which permits you to convert costs (from^Figure 2) into 

ilized appraisal scores. It is advisable to keep al^ appraisal scoresn 
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in the 1 - liOO range to reduce the inconvenience of dealing with large 
numbers. By matching the cost for a given option on one. axis of Figyre A, 
qpe can determine a normalized appraisal score for that cost along the 
other axis,^ Where quantifiable data is not available or applicable ( i.e. , 
"Space Flexlbri 11 ty ," "Operational Feasibility," or similar criterions), 
you must ar;^ive at apprais^ scores through an informal judgemental 
process. Again, keep in rr^nd that the purpose in value-analysis program- 
ming is to j^etermine relat i ve value of one option as compared to all. other*. 
Also,vthe- acicuracy of this process, both in determining the weightings for 
cr^jteria and^'the appraisal scores, is improved by using a committee of 
informed individuals and arriving either at consensus figures or averages 
from individuar judgemerats. The quality of t he ' i nd i v i dua Is involved in 
t^is process- counts for much more than the quantity of persons so* involved, 
but several,, gbod minds will morftyli-kely produce accur^e relative ratings 
th^ a single individual . 

J j Whjbn all .appraisal Scores have been entered in the decision 
matrix (shown Tn Figure 3 in the upper-left-hand cell of each column), each 
appraisal scor^, is multiplied by the weight factor for^ that, criterion ^d 
the relat i ve y^Iue score can then be^entered in the . lower-right-hand cell 
of each colunirt fpr each option.. Sum ttiese relative value scores and entar 
each total ir^ th^ "Rfelative \/alue" column at the far right. In the Figure 3 
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i. ^^]e. Lhe option "Weldlr.rj Technolcqy QiGE Approach)" received a relative 
" of 75.8, i nd icat I nq t ha t it is super i or on the cr i ter ia chosen f o e'i ther 
iventional g roup- i C,r>uc t i on approach or an on-site program even though 
itu^ei/ed the lowest rating of the 3 options on "Initial Co5t." 

Figure ^ illut>trates another use for this dec i § i oTi-ma t r ix 
cj^iprodch. Every vocd t i ona 1 - techn i ca 1 building program faces budget con- 
;W"dints v;hich require c c.^'ipr oni ses« to varying degrees in the programs and 
t i:.ilities to be provided. In Figi.re 5 we see compared not alternative 
i ns t riic t i ona 1 . methodo I Gp i e', and their attendant space requirements but 
different program space^^ conpeting tor inclusion within aSr^w building or 
buildings. Here we'^have the matrix used to develop Relative value scor^j/ 
on disparate technical programs. These scores can be rank-ordered j£df^ ^ 
fMost valued to least valued and, when cqmbined with good bui 1 d 1 ng'^^^^ ta\ 
on dis^:rete component cost of each program space, can aid. you as the edtJ- 
ca t i ona 1 planner in tdentltying where the deletions must be made (see 
Figure 6)*. Programs receiving low re 1 a t i ve- va 1 ue scores would appear as 
'juod targets for square footage reductions (where they can be made without 
harming a minimal acceptable performance standard in those programs), 
possible combining of certain spaces for shared use, Or outright deletioh of 
the programs from the. facility being planned. 

These planning techniques are tools for making better decisions 
^nd. as vf/ith all tools, they should be used honestly. If they are used to 



justify prior" decisioris, ir will not be the first time that data were 
"cooked." But when these meth odologies are ^seen and used as ways of 
improving the quality of our planning decisions, they can provide us with 
data which may not have been available to us before. The great value Jn 



7 



-^7 



^value ana+y5is» is that these techniques force us to identify the bases upon 
which we will reach decisions. Value-analysis planni<^ makes it more 

*> • 

difficult for us to give undue weight to pome factors and ignore or slight 
others. Not the least importance of value analysis is that it provides 
documentation to substantiate major planning decisions. In an era when 
dollars are H'ast becoming one-^f our scarcest resources, we can ill afford 
the cost of poor decisions. 
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HIGH- TO LOW- 



FIGURE 6 

RELATIVE -VALUE OPTIONS WITH COSTS 



OPTIONS 


rei/tive value 


RANK 


CJST 


1 




1 


$ 79,000 


> 

2 


'85.7 


2 • 


195,000 


3 


81.0' 


3 


297,000 




77.9 


i| 


"215,000.. 


5 


711.2 


5 


389,000 


6 


72.6 


6 


511,000 


7 


71.8 


7 


238,000 


8 


70.6 


8 


I6i|,060- 


9 


/0.2 




280,000 


10 


70.0 


10 


196,000 



ASSUME $1 ,500,000 
SPENDING LIMIT . 



TOTALS $1,1167,000 



POSSIBLE- 
CANDIDATES 
FOR EXCLUSION 
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